
Apr.,  1915 T H E  J O U R N A L  O F  I N D U S T R I A L  A N D  E N G I N E E R I N G  C H E M I S T R Y  2 8 1  

that the process when properly carried out under tension pro- 
duced luster. F’or more than forty years this process was little 
used and little appreciated. It was not until about 1895 that 
the great increase in luster due to mercerizing under tension was 
appreciated and its commercial advantages realized. Since 
then the art has gone forward by leaps and bounds, and today the 
production of mercerized cotton yarns and cloths is enormous, 
and has had far-reaching effects on cotton textiles. In many 
ways it marks the greatest advance in recent years in that branch 
of the textile industries. 

Artificial silk is another great contribution chemistry has 
made to  textiles. This was invented by Count de Chardonnet 
and was first exhibited in Paris in 1889. Development was slow 
and a t  first, from a financial point, disastrous, but now the annual 
production of artificial silk is fully 20,000,ooo pounds. There 
are various processes-collodion, gelatine and viscose. The 
viscose process now seems to command the field and is develop- 
ing rapidly in quantity and quality produced. Here is a case 
where common wood pulp worth a few cents a pound, by a touch 
of the chemist’s art, is changed to a beautiful silky-appearing 
yarn worth from ,$z.oo to $3.00 a pound. An entirely new field 

Weaves, fabrics and patterns are numberless, but have reached 
a point where there is little that is really new or unknown. 
The greatest advances in textiles in the future must be along 
chemical lines. Coal-tar dyes, mercerizing, artificial silk-these 
and many others are already accomplished facts. The next 
steps rest in your hands and it is to the chemists we must look 
for the future developments. 

0 has been opened up and its development has just begun. 
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CONTRIBUTIONS OF THE CHEMIST TO THE FERTILIZER 
INDUSTRY 

By H. WALKER WALLACE 
Manager General Sales Department; Virginia-Carolina Chemical Company 

In considering what the chemist has done for the fertilizer 
industry we are dealing with a subject intimately connected 
with the culture of the soil, and while valuable services have 
been rendered in other directions it must be admitted that the 
most valuable achievements have been those which have had a 
direct bearing on agriculture, that noble calling which is the 
foundation, of all industry and the very backbone of the nation 
itself. Any contribution, therefore, which has advanced the 
condition of agriculture has indirectly benefited all avenues of 
trade. 

The science of chemistry has played a most important part 
in building up various industrics which are dependent on the 
products of the soil, but perhaps no service has been of so much 
value to agriculture as that which has caused the development 
of the fertilizer industries of the world. The tremendous store- 
houses of plant food accumulated through the ages have been 
made useful by the chemist, who has found means of converting 
them into mixtures which make i t  possible to produce the larger 
crops made necessary by the ever-increasing population. Thus 
the tremendous accumulations of natural phosphates in this 
country and elsewhere, the large deposits of potash salts in Ger- 
many and the nitrate beds of S0ut.h America have all been con- 
verted into useful products The very air we breathe has been 
utilized in producing nitrogen compounds in suitrtble form for 
plant nutrition. In addition to the various supplies of raw 
materials furnished in nature, large quantities of refuse sub- 
stances from the various industries have been collected, treated 
chemically and utilized i? the manufacture of fertilizers. 

Seventy-five years ago the fertilizer industry was unknown. 
Liebig was the first to study the chemical composition of the 
ashes of plants and to point out the necessity of supplying plants 
with mineral food; he conceived the idea of dissolving bones with 

sulfuric acid and thus rendering the phosphoric acid soluble, 
in which condition it could be more readily utilized by growing 
plants. This, then, was the real beginning of the manufacture 
of superphosphate fertilizers. 

The treatment of mineral phosphates with sulfuric acid, how- 
ever, originated with Laws, who took out a patent for the process 
in 1842 and established a factory, from which time the commercial 
production really dates. 

During the first years development was slow, but in the past 
thirty years there has been a steady growth until a t  the present 
time the manufacture of fertilizers has reached enormous pro- 
portions in the eastern part of our country. In the year 1900 
there were produced in the United States alone 2,200,000 tons and 
in 1913 the production had increased to 6,800,969 tons. 

In the building up of this large industry what then has been 
the r61e of the chemist? In  a brief statement it is impossible 
to tell all that the chemist has done, but a few of the important 
features may be summed up as follows : 

I--He discovered the necessity of the industry by studying 
the composition of soils and plants. 

2--It was the chemist who first suggested the production of 
superphosphate and established its manufacture. 

3--The process of manufacture has been gradually improved 
so that the insoluble phosphoric acid has been reduced from two 
or three per cent to a fraction of one per cent. 

4--He was responsible for the manufacture of sulfuric acid, 
which is necessary for the production of superphosphate. 

5--He has produced a double superphosphate containing from 
45 to 50 per cent available phosphoric acid. 

6--His researches have made it  possible to convert many waste 
products into valuable plant food constituents, which are utilized 
in fertilizers. 

7--The nitrogen of the air has been combined and converted 
into forms suitable for plant nutrition. 

%-The chemist has worked out processes for saving the nitro- 
gen in flue gases and coke ovens and converting i t  into sulfate 
of ammonia. 

9--He has worked out formulas and blended the various fer- 
tilizer constituents into the compounds best suited for different 
soils and crops. 

Not only has the chemist been of great assistance in working 
out the initial problems of plant nutrition and the production of 
suitable fertilizers, but his services are indispensable in the regu- 
lations of the operations of the factory. In these days of close 
competition and rigid government inspection, profits may be 
easily turned into losses or goods confiscated by the state inspec- 
tors because of unsatisfactory analyses. The manufacturer 
must, therefore, have able and competent chemists to do his 
work or serious consequences will result. 

In fact, the whole manufacture of fertilizers is intimately as- 
sociated with chemistry and largely dependent on it for its ex- 
istence. Notwithstanding the large measure of success obtained 
in the past, there are still new problems to be worked out and 
the chemist will not have done his part until the science of fer- 
tilization is thoroughly understood and he has made “ two blades 
of grass grow where but one grew before.” 

RICHMOND, VIRGINIA 

CONTRIBUTIONS OF THE CHEMIST TO THE SODA 
INDUSTRY 

By F. R. HAZARD 
President The Solvay Process Company 

The r6le of the chemist in industrial operations is to answer 
the question “Why?” Why did the ancient Egyptians use 
straw in making brick? Until very recently the true answer 
to this question remained unknown, but with the true spirit of 


